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Tj" (57) Abstract: It is possible to realize an image decoding device and an image decoding method capable of performing decoding 
^5 processing in a short time and accurately with a simple configuration. In the image decoding device and the image decoding method 
for performing decoding processing based on a predetermined encoding method, during a high-speed reproduction mode, a simple 
reproduction frame extracted consists of an I picture at a desired position in the image data encoded by the encoding method, as a 
Q reference and a predetermined number of P pictures following it. 
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Joint Model of Enhanced-Compression 
Video Coding) ftmhttlz wm^fc.mmm.m^n'mfmm.m.^ 

tt^tfetliJ^M«i:^<fc!5EEiS-r§MPEG (Moving Picture 
Experts Groupe) ^^O^^^^bfe^S^ M^ft £<Z>tf 

mizMP E G2 (ISO/IEC 138 18-2) II WM^Wfb#5$ 

^^^MPEG2JEE^^ : &fflV^3hl3 { t 0iRfc£7 2 0 x4 8 0Mi£ 
§^UmMmmcDMXFMV7£&mn~(:$>tili£4~8 CMbps)^ 1.9 20x1 

o 8 8mm&b^Mi£j&(DMT?M\sfe&mm-e$>fti£i 8-22 cmdps} 

MP E G 2 teUt bt^ffltl^t 2>mmWft^ib*Mm.£ bTl^c#\ M 
PE G 1 <k (try bl^— h) > ^&;bt>«fc D^JE^©^^fb# 
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gibTfcts 1 9 9 8^12^tISO/IEC 1 4 4 9 6-2 hbt^« 

*e>fc^N S^l^t:^ffl©H^^^a^i:b-Cx H. 2 6L (IT 
U-T Q6/16 VCEG) £\ l ^mm<DMtit4b1fiMf»~e^&° H. 26L 
P E G 2 ^MP E G 4 ofet*0^b^S;CJt^ Z<Dft^r4b, W.^r 

^femfts MPEG4©rS«jCD-^i:bTs C©H. 2 6L^-^^ 

hltli, 2 0 0 3^3^tliH. 2 6 4MMPEG-4 Part 10 ( 
Advanced Video Coding) i:^o^©7ctS|i|1lf 

Cot J V T^^^b#5£fc"^V"*"Ci&E8"$"<&o A**n*lB<feM-^tts £"f a/ 

Group of Pictures) flHSfcjfcirCs 7 l/-AHIfeO^#^ 
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2o©^D^OfW7(Pair) ^D^Py^ 

xt*? v- a ^e- > c «t t> ra-tfo-r a ^ t immx-fo % o 

b_type s prev_intra4x4_pred_mode_f lag ( 
if available), r em_i n t r a 4 x 4_p r e d_mo d e 
(if available) n i n t r a_c h r o ma_p r e d_mo d 
e (if available), ll^n^o^ (Xi*^P^Py 
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^KttTZSim^ J^Tfci6^S«fc-5tc^ li?^o7D^^ ^>h^4x i 

CLCD^a^N mb_p a r t_p r e d_mo d e (mb_types 0) # 
s Intra_4x4^U^Clffl^ *f±s pre 

v_i n t r a 4 x 4_p r e d_mo d e_f 1 a g s r em_i n t r a 4 
x 4_p r e d_mo de (if available)^ MiSMSLh lock 
CD. De-blocking filterin gjtimm&mmM (if a - 
vailable)-efeD> »'l^^/n^t»t5»lliW 
«84S-e*So IWEfllt 4 x 4 5» ^07*t >*tts HKfc^-TM 0"CftS« 

WTT'lt &1\ adaptive_f rame_f ield_f lagOi 
y^OcDB^ ^M^cr^^©^ > b^AHtf" available" #\ " not 
available" ^CD^J^ff -^Sfco^TM^So ilOHOAAIt 

itfiS^n>^ofi[^ f»fc«rautta»F*©»ft 

~M<Dmmm&" available" , C*5*«fr , C»5. 4x4Luma 
BlkLoc^ 4x4LumaBlkIdxCt^l/^n5o 4x4ffg 
:/py^co N 2fe±fiB<Z>iil5Rffi[©Ki«i:^SI"rSo 4x4LumaBlkIdxtc 

.tD^b^ftSs 4x4WK^pv^tc:^ns*nj?n©ii*<ii±x last: 
*5it^a~ P T-feD> cm^^p^-r^iiim^iiA-M^.fc^^j^nao mmm 

(DtfLWte. 4x4LumaBlkLocKJ:5JlbS*iiSo $|£fcf dc7M£g» 
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x: 4X4LumaBlkLoc[ 4x4LumaBlkIdx] [0] +3 

y: 4X4LumaBlkLoc[ 4x4LumaBlkIdx][l] CI) 

x: 4X4LumaBlkLoc[ 4X4LumaBlkIdx] [0] 

y: 4x4LamaBlkLoc[ 4x4LumaBlkIdx][l]-l C 2 > 

avai I able" -C&ZtirZo B 1 £s iiSB*#N t:**-**s 

fitS^nS^-Py^CJR-rsKfs ^3fc, c ons t r a i nd e_i nt r a 
_pred_f lag=0T\ itt^n tf n y i' CIt 5 

E~H#" not ava i 1 ab 1 e" D*« w avail a- 

ble'O^ E~H&" avai lable" -£&££bTs *©tefc*D*T?tt 

&fc s mb_ad ap t i v e_f r ame_f ile d_f 1 a g<Dm& 1 
T! N f i e 1 d_p i c_f 1 a gGDifi#0©B#©^3fcoV>TM^£o 0 513 

&;fo*K Siv^D^Dy^tff rame decoding mode©!^ 
> mb_adapt ive_f ie 1 d_f 1 a gOf #07?ftSi^i:B*© 
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~?9w7xi field decoding models top 

macroblo ckffeSi^^ 

A : 

x: 4x4LumaBlkLoc[ 4X4LumaBlkIdx] [0] 
y: 4X4LumaBlkLoc[ 4X4lumaBlkIdx] [l]-2 
I : 

x: 4x4LumaBlkLoc[ 4x 4LumaBlkIdx] [0]-l 

y: 4x4LumaBlkLoc[ 4x4LumaBlkIdx][l] < 3 

^felit^^PT'D y Pi$s field decoding models 
bottom field macroblocM^^ 
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A : 

x: 4X4LumaBlkLoc[ 4X 4LumaBlkIdx] [0] 
y: 4x4LumaBlkLoc[ 4X4LumaBlkIdx] 
I : 

x: 4x4LumaBlkLoc[ 4X4LumaBlkldx] [0]1-1 

y: 4X4LumaBlkLoc[ 4X4LumaBlkIdx]Cl] ( 4) 

_inr t a4x4_pr ed_f lags r e m_i n t r a 4 x 4_p r e 
d_mode, 4 x 4 LumaB 1 k I dxt J:oTiU**n'* 4 x 4Jtt^ 
uvtHDtiiM. LumaBlkLoc [4x4LumaBlkIdx] t*^ 
ffiirfciu I n t r a4 x 4 LumaP r e dMo d e [ 4 x 4 L umaB 1 k I 
dx] T-&£o |6Cntra4x4LumaPredMode [4x4Lum 
aBlkldx] mf^titettfoirZ^m^-- p©********. 

Intra4x4LumaPredMode [ 4 x 4 L uma B 1 k I d x] 

adapt i ve_f. r ame_f i e 1 d_f lag^OO^ ^b<«s 
f i e 1 d_p i c_f lagi^l©^ HH&v* D 7v v t<DT K l^tfcfcBM 
" availability" ©tftmi±^T©«k"5 fcfrtonSo iOjttS 
©Afctts MbAddress (li^D7P^07F^) 
fcfc N MbAddressA (liT^D^^©MIt^^n7n^ 
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<D~? Kl/X) s MbAddressB (liT^D7n-^0±tttf 

vailability M ^5. 

feS^p^D y i?07 F l/^Mb Ad d r e s s t^b^ ^ 1 K% MbA 
ddress<0^i2K> MbAddress>Max Mb Ad dress 

^>f X£Jg-r&*>©T-fcSs i4ts MbAddres sfc,fc?>JiJ£3ft5^* 

uCMbAd d r e s s -em%.£ft& P y^fciu " no t a- 
vailable" -£fc£2i£n5o 

£©#uifr\ ^-rs-T^p^py^A^tJ f Blc:J^T©<t^fc?Sffl^n?.o -r 
&;b*K ^-©SaSfcllbT&s AMMbPairAddre s sA = MbP 
a i r Add r ess-K'fe^ ffl#t±MbP a i r Addr e s sA^" 
ava i 1 ab 1 e" T?&S*iT a frT-fcSo g-©«L3fcHbTfci\ A^fciM 
bPairAddressB=MbPairAddress - (fr ame_w 
idth in mb s minus 1 + 1) T-feDs tBiJiiMbPairAd 
d r e s sBtf" ava i 1 ab 1 e" T*<fc£fr£"5 frTfe&o 

adapt i v e_f r ame_f i e 1 d_f lag^O^ 3gb<&o Fi 
e 1 d_p i c_f 1 e g#l©ISK Wmw* P v ^©T K l/^tfeWMtr 
(3" availability" ©tfcmfcmT©<fc 5 CfrfrftSo. £©#LS©A 
MbAddressAtfefJs m^tt^St" Exlntra4 
x 4 LumaP r e d" ©{6 (4o) T&£o 

£1\ Siv^D^D ^^©^gPizisig-r-ST^P^P y ^KlPbT-efe&a* 
N MbAddr e s s A-£f§b^<*ftS ^P^D^f available 
" T? s MbAdd res s A^Jib^^tiS ^ P ^P y*©mb_t ypetf 
N l_4x4fb<ttSIO^ Exlnt ra4x4LumaPr edMod 

e©^iii 
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f or(i=0, i<4, 1 i + +) 
BxtIntra4x4LtunaPredMode[(i + l)*5] 

=Intra 4X4LumaPredMode[ 4x4LumaBlkScan(3, 1)] (5) 

^^X\ I nt r a-4 x4LumaPr edModettx MbAddress 

MbAre s s A^m b^tlS?^ P ^P >y ava i 1 ab 1 e" "C 

fcV^frs ^b<{±s ^Omb_typeisi_4x4^Sn?*&V^ E 
xlnt ra4x4LumaPredMode <Di&&> 

forOO, i<4, 1 i ++) 
ExtIntra4x4LumaPredMode[(i + l)*5]=2 C6) 

s ^tts MbAddressBHJAfcftS^-^ * 

ft" ExtIntra4x4LumaPred" <DiM (4-o) 

MbAddre s sB-CiU^S^D^D'^^ " availa- 
b 1 e" T\ MbAddr e s sB^l^5T^n^yi'mb_t y p 
e _#\ I_4 x 4^b<»S icDI^s Exlnt r a4x4LumaPr ed 
Mo d eCDlft&s 
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forOO, i<4, 1 i ++) 
BxtIntra4x4LumaPredMode(i +1) 

=Intra 4X4LumaPredMode[ 4X4LumaBlkScan(i, 3)] CO 

Intra4.x4LumaPredModelt MbAddress 

MbAddres sB-CjSb^nS^o^n^r avaiable" 
T-&^*\ teU * ©mb_t y p e#I_4 x 4T?% S iTf 

ExIntra4x4L uma P r e dMo d e(D{M\±^ 

for(i=0, i<4, 1 i ++) 

ExtIntra4x4LumaPredMode(i + 1)=2 ( g ) 

m # & o ^ T xli^ £ o 

^|^T^7 d ^P >y>®mb a dapt i v e f i e 1 d — f 1 ag^lt*' 

N fiel d_p i c_f 1 a g^0<^?Iffl£:H&^3£ol^?di^£o 

£1\ S87^D^Dy^^7^ frame mode(DltfeS^ XJi 
k.1&%mm±, MbPairAddres s AMMb P a irAddress 
BT-fc^K W*fc*Sfll«ttN top macroblocks bottom 
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macrobl ock^titMbts SlT^D^n^^tSExIn 
t ra4x4LumaPredModeTopMExInt ra4x4Lum 
aPredModeBottom (-£fh8M) Tr&3o 

Top macroblo ckCSbtlis ±i&©5£ (5) ICfBxE^nfe^S 
gck MbAdd r e s s AhbTs MbPairAddressA^^ 
£C[)^JIIs Exlntra4x 4 LumaP r edModeTo p#tB:fr£ft.& 
o %fcs ±i&©5£ (7) fcfB*ESnfcx MbAddressBttts Mb Pa 
irAddressBM^^ CCD^JUs E x I n t r a 4 x 4 P r e d M 
o deTopm^n^, 

&fciv B o t t pm Macroblo cktHbt^ _t£Ii<E>^; (5) fcifB 
^tufc^LSOX Mb Add r e s s AhbTs MbP a irAddressA 
tfXJlZtl. iOiHExInt r a4x4LumaPredModeBott 
om#ffi*£n£o ^fe_t7diCD^; (7) JcIB^tife^a^ MbAddres 
sBtVXs MbPairAddressBM^?^ d©^^ Exlnt 
ra4x4LumaPredModeBott omt?titfj£tiZ>o 

£1\ liT^O/Df^^7^ field mode©lft'l)S^ Xti 
tte&tnmts MbPairAddres sAMMbPa irAddress 
B-£fc?K B^ih^^mm^ top macroblock, bottom 
macrobloc k^avetifcMbTs D >y ^ £*Hr 3 E xln 

t r a4x4LumaPredModeTopWExInt ra4x4Lum 
aPredModeBottom (-£st8M) t-^So 
PMgv^n^P y ^^7®MbP a irAddress A^tSiUl 

T©aiD-e$>^o <r&fr*K 8.3.1.2.3. l^iBM^fc^ra©. Mb 

AddressAtbTs MbPairAddressAM?^ 
s ExIntra4x4PredModeTop»^ti5o £fcs ±M<D& 
(5) {3fBx!i^tbfc$QjS©N MbP a i r Add r e s s A#A:fr3*U 
^Exlnt ra4x4 LumaP redModeBott o m^tfi^ti&o 
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l^i^P^'^^OMbPa irAddres s'B^f i 1 ed 
modef*5«N«U<ttx " available" fli^ &Tf<D9m 
tfmmZtiZo -f&fc>*K iiMB Pairfcl:m*3t op macro- 

biockKHi/cHu ±3®(D^ (7) izMn>tix^zmm&mm$n. 

A^fc^ MbPairAddress BfftUw*nSMB PaircDtop 
macroblock^ MBAddressBJiUtlV^nSo *©ffi#8 
ExIntra4x4LumaPredModeTop^5c 2;fcs iiMB 
PairAddress Bl?*ib^£*i£MB P a irCbottom 
macroblock^ MBAddre s sBfcbtfflV^nSo ^©ffi;bfc* 
ExIntra4x4LumaPredModeBottomW5o 
^Mgx^p^P y^^7MbP airAddressB^frame 
modetm WTG^StffcfflSftSo ffct)-^ iiMB Pairfc 
£fr£t op macrobloc kfclWbT&s ±?i!i<E>5$ (7) KUfi^^nT 
V^MS^M^tK ^CDA^J^ MBPairAddres s BT^ibEB&i* 
ftSMB PairCbottom macroblock^ MBAddre 
s sBhbTfflV>e>n§o ^OtilMExInt ra4x4LumaPredM 
odeTopt^So &fcs iiMB. Pairfc^bot t om 
macroblockClim ±^©^(7) fc«^&ftWS»WIUa 

%<D\t>\±-, MBPairAddress B^iU^tiSMB 
Pair ©bottom macroblock^ MBAddressBt 
bTffil^ftSo ^CDttlWiExInt r a4x4LumaPredModeB 
o t t o m£:&5o 

|8C N ii7^n7n^^^f ield mode©^©s lilOlS 
i^^PT'P iv^t^tS Intra4x4LumaPredMod 
dOMSttx adapt ive_f rame_f ie 1 d_f lag^K ^ 
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b<fcJu f ield_pic_f lag** 

KDmmmznZo XtitteZmm*. prev_int r a4x4_pred 
_mode__flag s r e m__i n t r a 4 x 4_p r e d_m ode MVK 
Exlnt ra4x4LumaPr edModetfe^ mtitte&mmz. M 
Imacroblock (MbAddr e s sCiD^tiS) ^^In 
tra_4x4LumaPredModet$5o ^©iilil 
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for( 4x4LumaBlkIdx=0, 4X4LumaBlkIdx<16, 4X 4LumaBlkldx + + 
|i= 4x4LumaBlkIdx + RasterTo 4x 4LumaBlk0f fset 
( 4x4LumaBlkIdx)Ext4x4LuinaBlkldx=5*(i/4+l) + (i%4) +1 
Pred I n tra 4 x 4LumaPredMode=M i n(Bx I n tra4 x 4LumaPre'dMode 
[Ext4x4LuroaBlkIDX-l J , Extlntra4X4LuraaPredMode 
[Bxt4x4LumaBlkIdx-5 ] ) 
if(prev_intra4x4 pred_mode_f lag_[ 4X4LumaBlkIdx ] ) 
Intra4X4LumaPredMode [ 4x 4LumaBlkidx ] = 
PredIntra4x4LuraaPredMode else { if (rem_intra 4X4_ 
pred_mode [ 4x4LumaBlkIdx ] <Predlntra 4x4LumaPredMode) 
Intra 4x4LumaPredMode [4 x 4LumaBlkldx ] 
=rem_intra_4x4_pred_raoded [ 4X 4LumaBlkldx ] else 
lntra4x4LumaPredMode [ 4x4LuraaBlkIdx ] 
=reip_intra_4x4_pred_mode [ 4x4LumaBlkIdx ] +1 } 
Bxt Intra 4x4LumaPredMode [Ext4X4LumaBlkldx ] 
=lntra 4 x 4LumaPredMode [ 4 x 4LumaBlkIde 3 } 



(9) 
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&fcs ±x£bfcJ;-5&s v^p^ddiM? (MB Pair) fc*f-r& I n 
t r a 4 x 4 LumaP r e dM o d e (DW-^h^MlC-o^Xj^^^o 

CCD^LSfciu mb_adapt i ve_f rame_f i e 1 d_f 1 ag# 
1^ f i e 1 d_p i c_f 1 a gt?0(DB$ 

Si7^D7Di'^^7CDt op macroblco kCMt^p r e v 

i n t r a 4 x 4_p r e d_mo d e_f 1 a g N r em_i n t r a 4 x 4 
_p r e d_mo de^ ExIntra4x4LumaModePredTop 
* s ^ 5$ (8) £fS*B£ftfe^3i<JDA;b*:&?n ?OffiW5> Intra4x 
4LumaPredMode^ ^^t^p^p y^Otop 
macroblockC^btlJDit^o 
§|Y^yn y P^TCDh ottom macrobloc kC^ftlip r 

e v i n t r a 4 x 4 p r e d mo d e f lags re m i n t r a 

4 x 4_p r e d_mo de s ExIntra4x4LumaPredMode 
• # N 5$ (8) {dfBM^ttfe$aa©A*i:*t)N ^OttJ^-efe^. Intra4x 
4LumaPredMode^ i|?^n7ny^7©bot torn 
macroblock{:Mbtll!3Stf)ti5o 

x4ypy^fc^fbT^a^tl-5 Int ra4x4LumaPredMode [ 
4 x 4 LumaB 1 k I dx] ffe^ ffi;fr£&3^^M — 4x4Lum 
a B 1 k I d x^«kotm^^tiS 4 x 4 ^P y ^Jc^f-r £^$]MtiiiT«&£o 
Intra4x4LumaPredMode [4x4LumaBlkIdx] © 
fllfcJfoD-a WTt^So V>-Tti3?P©>r > h^W^— K#fflV>£*l£t> . 
WTTftts V e r t i c a 1 ^$J©#&fcoi>T?£^£o 3©^«iJ^^t±s I 
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n t r a 4 x 4 LumaP redMode [4x4LumaBlkIdx]* s 0 
(OmmmZftZo A, B. C, D#" available B 0i»«n 

a , e , . i , m : A 

e, if g* h : B 

i, j, k, 1 : c 

m, n, o. P : D (1 0) 

firFTttU Horizonta l^W©;&$Sfco^TS&'<3« ClO^W^&H: 
N In t r a 4 x 4 LumaP r e dMo d e [4 x 4 L umaB 1 k I dx] 
tfKDmmmZtiZo Is Js K s L#" available" 

a , b , c , d : I , 
e, f, g, h : J, 
i , j , k, 1 : K, 

„ _ . T (11) 

m, n, o , p : L, 

fiJlTT?l±N D C^WO^&fcWTi&^So CCD^J^t^ I n t r a 4 x 
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4LumaPredMode [4 x 4 LumaB 1 k I dx] &2<DV$Mm$ti 
-?tzt>%. As B, C, Ds Is Js Ks L#£T" available" X 

(A + B + C + D+i + j+ k+l + 4) >>3 (12) 

A N B. Cs D^t M unavailable"^^ ^iBJffifcJu 
(I + J+K+L+2) >> 2 (1 3) 

1. J N Ks ltifi£X" unavailable"^^ 
(A-fB + C + D+2) >> 2 CI 4) 

h-rso 

A, Bs C Ds Is Js Ks L#£T" available" 1 

MTX&s D i a g o n a 1_D o wn_L e f t ^iCo^tl^So 
^fcWSSttx Intra4x4 LumaP r e dMo d e [4 x 4 LumaB 1 
kldx] #3<DBf?Iffl£*lSo As Bs Cs Ds Is Js Ks Ls Mifi±X" 
available" ©l^C^lffl^n^c ^tlVtHD^mmte. 
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a : (A + 2B + C+2) >> 2 

b, e : (B+ 2 C + D+ 2) >> 2 

c, f, i : (C+2D + E+2) >>2 

d, g, j, m: (D+2E + F + 2) >>2 
h, k. n : (E + 2F + G+2) >>2 
1, o : (F+2G + H+2) >>2 
p : (G+ 3 H+ 2) >> 2 



(1 5) 



D i a g o n a 1_D o wn_R i g h t fito^t^So £ 
(D^MXmZs Int r a4x4LumaPr edMode [4x4LumaB 
lkldx] &4<DmmmZft2>o A, B n C\ D, I. «K K. L, M#" a 
vailable" (Dm&OfrMmznZo ^n^tiO^Kii{±. 
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(J + 2K + L+2) >>2 
(I +2 J+K+2) »2 
(M+2 I+J + 2) >>2 
(A+2M+1 + 2) >>2 
(M+2A + B + 2) >>2 
(A + 2B + C+2) >>2 

(B+ 2 C + D+ 2) >> 2 (16) 

WTT-fcfcs D i agona l_Ve r t i c a 1_R i g h t ^8jfc-Q^Tifc 
^So Z.(D : ?mi5&&. I nt r a 4 x 4LumaP r e dMo d e [4x4L 
umaB 1 k I dx] # 5 ©H$j&JB<*ft£o A. C N Ds L Js Ks L, 
M#" available" ©i^O*llffl$nii. ^ft^tUD^MHiitts 



m : 

i , n 

e, j , o : 

a, f , k, P : 

b, g, 1 : 

c, h : 
d = 
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a, j : (M+A+l) >> 1 

b, k : (A + B+ 1) >> 1 

c, 1 : (B + C+ 1 ) >> 1 
d : (C + D+ 1) >> 1 

e, n : (I + 2M+A+2) >>2 

f , o : (M+2 A + B+2) >>2 

g, p : (A+2 B + C+2) >>2 
i : CM+ 2 I + J + 2) >> 2 
m : (I + 2J+K+2) >>2 



(17) 



J^Tt?^ Horizonta 1 D owntco^t^So ZL(D^MJ5&1± 

Int r a4x4LumaPr edMode [ 4 x 4 L uma B 1 k I d x] 

&6<D%fMmznZ>o As B. C, Bs I\ J. K. L> M#" availa- 

b 1 e" Ol^O^lffl^nSo ^n^n©^ffi'Kfi«s 
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a, g : (M+ I + 1) >> 1 

b, h : (I + 2M+A+2) >> 2 
c : (M+ 2 A + B+ 2) >> 2 
d : CM+ 2 A + C+2) >> 2 

e, k : (I +J + 1) >> 1 

f , 1 : (M + 2 I+J + 2) >>2 
i, o : CJ+K+ 1) >> 1 

j, p : (1 + 2 J+K+2) >>2 
: (K+L + 1) >> 1 
: (J + 2K + L+2) >>2 



m 



n 



(18) 



ve rt i ca l__Lef t^ifflfiiCoV^M^So 
t±> Int r a4x4LumaPr edMode [ 4 x 4 L uma B 1 k I d x 
] &7<Dmmm£tiZo A, B, C> D, ^ J, L, M** 5 ' avail- 
able" ©^^jtffl^nso ^ti^n©^']^^ 
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a 


• 


(A + B+ 1 ) >> 1 




b, 


i : 


(B + C+ 1) >> 1 




c, 


j : 


( C + D + 1) > > 1 




d, 


k : 


(D + E+ 1) >> 1 




1 


• 


(E + F+ 1) >> 1 




e 


• 
• 


(A+2B + C+2) 


>> 2 


f . 


m : 


(B+2C + D+2) 


>> 2 


g. 


n : 


(C + 2D + E+2) 


>> 2 


h, 


o : 


(D+2E + F+2) 


>> 2 


P 


■ 

• 


(E+2F + G+2) 


>> 2 



(1 9) 



Int r a4x4LumaPr edMode [4 x 4 LumaB 1 k I dx] 
&8(D&MmznZo A, B, Cs Ds I> Js Ks L, M#" availa- 
ble" ©«^©»affl^ns. j&n-etwo^iHflffittN 
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a 




: (I +J + 1) > > 1 


b 




: (1 + 2 J+K + 2) >> 2 


c , 


e 


: CI +K+ 1) >> 1 


d, 


f 


: (J + 2K+L+2) >>2 


g, 


. * 

1 


: (K+L+ 1) >> 1 


h, 


3 


: (K+ 3 L+ 2) >> 2 


k, 


1 , m, n, 


o, P : L 



(2 0) 



•tZmeKD, J^V^l^mcDJi&lZ-o^xm^Zo d©«L3H\ mb_part 
_pred_mode (mb__types 0 ) tf, Int ral 6 x 1 6 U 

_t ypeMSi^^P^ y^©»«ia*tf©N De-blocking 
f i 1 t e r ingmmm<DM-e$>*)^ mtihiaiZJ^ m&Wn? 

WT"^(*s n^n ^^^Pf ^IS^fi^N P (xs y) y=0 

. . i5Tf*to WWBMItts P (xn -i) s^p y) > = 

- i . . i 

P (xs -1) StfP (-K y) fcov^ WT©v>-Tti^^t)S£Ol©s 
" unavailable" T?**fc-rs. ffcfc>*K Si^^f-tXIii^ 
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ocons t r ained_int r a_p r ed_f lagi»l©«ftfe5o 
J >h?l 6X1 6^--F©WK UTlzft^Z 4M*)<D^-ftifr<D?imz£ D 

Mode0ttvertaicl?9!?*D> P (x> ~D y = -l- 

1 5#" ava i 1 ab 1 e" T»fe^^K:©^jiffl^n?>o ^fiRShS^Wtt 

Pr ed (x, y) =P (x, -l) ; x, y=o. . 15 

(2 1) 

Modeliihorizontal^I^Ds P (-In y) 5 y = - 
1. . 1 available" T!fe5^©^^^^° 

PredCx. y) =P (- 1. y) ; x. y= 0. . 15 

(2 2) 

Mode 2ttDC^«9T?ftDN ?iIttWT©i5K4^^So -T^to^s 

p (xs -i) rot (-is y) ; x - y=- 1 - • 1 5 ^ T " a ~ 

vailable" T? 
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P r e d (x, y) 



= [ip(x', 1-)+??. C1-. y')+i«] >> 5 
with x, y = o. .15 ( 2 3) 



P (x^ - 1) ; x. y = - 1. • 15^ not available" T? 
Pred (x, y) 



= CSP (- l. y ' ) + 8] >>4 

y / =0 

with x, y=0. . 1 5 < 2 4) 



p ( _ lx y ) ; Xn y = - 1. . 1 5 tF no t available"!? 
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Pred (x, y) 

- [LP Cx' , - 1) +8] >>4 

with x, 7=0.. 15 ■ (2 5) 

p (x, -l) mp (-is y) y=-i- • i&v±x n not- 

available" B\ ^Mm.tVX 1 2 8*fflW*. 

Mode31iplanefTO5. HCDWE-PttN P (x. -D»tF. 
P (-K y) ; x. y = - 1. • 1 5^t ,J availeble" 
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P r e d (x, y) 

= C 1 i P l«a + b • (x-7) + c ■ (y-7)+16)»5) 
a=l 6 • (P C1-. 1 5) + P (1 5, -1) ) 
b= (5 • H+ 3 2) >> 6 
c = (5 • V+32) >>6 

H = £x • (P (7+x. -1) -P (7-x, -1) ) 

X- 1 

i 

v = 2y ■ (P (-1, 7+y> -P (-1. 7-y) ) 

(2 6) 

To 

-Ptes int ra_chr oma_pr ed_modeMr7Dy^7^ 
£TF"CHu ^^T^n^n y^fc«-r*H3R«t*N P.(x> y) ; x, y=0 

. . 7-«f. *fes ^liitt p (x> -l) mp (-K y) =- 1 
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p _ i ) ^p (-1, y) fcO^Ts &rf<D\i^?nfrWf& D&OlSK 

- unavailable" <r&fc>t>s S*tr**-*:*ttMI«;* 

o c o n s t r a i n e d_i n t r a_p r e d_f lagtfl 

(Xs - 1) a VP y)r available" -efc fciu 

P r e d (x, y ) 

( (t/P (-1, n) +P (n. -1) ) ] +8 ) >>4 



w 1 



t h x, T=0. . 7 <2 7) 



p (-1^ y) jf" not available"^ 
Pred(x.y) 

+ 4 >> 3 



f SP (n, - 1) ] 

L n -0 > 



W 1 



th x , y = 0 . . 7 



(2 8) 



P (x, -1) r not available" -Cfc£«-&fcfciu 
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Pred (x, y) 

(b (-1, n) ]+4 >> 3 
w i t h x, y= 0. . 7 (2 9) 

P (x, -D-MP y)i J "not available" tfe^ 

Model iihorizonta l^STCfc tK P (-U y)F not 
available" T!fc*»&fc©iWM3ft3o ^O^fcHBtts 

Pred (x, y) = P (- 1 . y ) . x, y = 0 , ... . 7 

(3 0) 

Mode2livertica l^JT^Ds P (x s - 1).**" avail- 
able" *c*S«^Ki©^JSffl*tiSo *©^*H*ttx 

Pred (x, y) = P (x, -1), x, y = 0 , ... , 7 

...... (3D 
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Mode3ttplaneW»Ds P (x, -1) atFP (- U y) 
available" T?&2>ii-££<D^?iffl£*i&° ^©^WtfH:^ 

PredCx. y)=CliPl ( (a + b • (x- 8) 

+ c • (y - 3) +16) >>5 ; x, y = 0 7 

a= 1 6 • (P (- 1. 7) +P (7. - 1) ) 
b= (1 7 • H+ 1 6) >> 5 
c = (1 7 • V+ 1 6) >> 5 

H = Sx • CP (3+x, - 1) -P C3-x, 1) ] 

x = 1 

V = Sy . [P (-1, 3+y) -P (-1. S-Y) ] 

(3 2) 

N 16x16, 16x8, 8 x 80***0#-Xtt«*0t* WPy^t 
^Cilttts H9fcStlD> *&C8x8s 8X4, 4x8Xii4x4© 



30 



WO 2004/098184 



PCT/JP2004/005544 



E G 2 fcj* UfcOT«Wl*ff "5 C £ «fc & s itt^yhXh'J - Afr 

iHjgcDH^icmTc-r s <fc a c & £ « 

t:*?-* u > h^^^bia^s -r*ci3^7w— Art^-fhia^) w^e©^- 

IBKSgBWDPK*^* (:7l/-A|B«:£ia^»m^fcBlfc) ©bT^hXhU-A 
^7C©MPEG2^0Diffl^tt^CDtf y h^b'J-Afr&tfegfflto MPEG 2 

0a*.«Elll (A) C^t^^t:, MPEG2^©bTy h U-A^x G 

OFMm.-emfemm-eiK*** do, ik -)MPWft (po s p 
o, •••) «^^^HA^ni.o -r«ct)^iai i (b) t^i-<t 

-5fc: N aH»^t**tS I Ox B In B2 n P3» B4> B 5, P 6s x I 
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iu Bn+ls Bn+2, P n+ 3 ©tf «y h U — Afr£>s ^ff£-efcfcs I 

0. P3s P6^ s In N Pn+3fiDlf*y h U— A£5ife£m£2x£o 

£d3#s JVT1f^b#5£cDi§i§rfc:fciu P W^ffeot fcaURO^iffl? 

cD^fcl^HMdl if*^;&tfPt^^£fe£mbfci:bT*K ^JH^d 5 ^ 

— A ^lEm^^^b-r S £ h #T £ & v> ^ ^ a F^M^ o feo 
1-&:b*> J VTft^b^iSOtfy h* U-AT-fcis EI 12 (A) fc^-T«fc^ 

£x GOP#^T-m^il^-c*^ns I tr^^-^ (I 0 N I K •••) MP^f 

^ (P0 N Pis •••) (Dfr-tebT, ^(Dm^BV??-* (B (KB Is •••) &P 
tr^^-^cD^JH#i:bT#A^n^o t^fet.il2 (B) fc^-r<fc-5fcs M 

mS^{-43it^> I 0s Bis B2s P3s B4s B 5s P6s s In, Bn 

+ ls Bn+2s Pn+3<Dtfy h U— Afr^s ^H£T-&s 10s P3 
s P6s s Ins Pn+3©tfy h U -A^^m^tiT *>s 

^ (D^mmmft&tiE b & v > & #>s iEf*t^b -5 £ ^ £ & s p^m 

^b^3i£fT?®l^^b^@£:*5^Ts ^'fb^^T^^b^nfeli^^— ^ 

fc^b-rm^bM^saii-m^b^hs &^h^m*mfflir2>mm^mh*$L 
(ts is^^-F^s $ij^j^«s ni^-^^^^smM^ffoi e**-* 
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Sifc^BJiicfcvvrfcfcs m^^'fb^^fcWbfem^b^a^fT^iii^m 
dCDJgm-^Iii^^b^'r'^ flsan^*- KftfcH*^— 

<bf § c *<do ^(D-^\±±^n^m^y w-a t b-ttt-^bir s 

HI 1 (is ^JS©^^«fc^ii]^^b^S©^^^-r^n vZWZHb^o 
m 2 (is > h 7^It©iiS4*S©^«:|tt5^W«:«^it 

0 3 {is >^^^biii#©mB^^S©m0^^^1-SB&^^^El^* 

2> o 

IS 4 (is > x 4^E— KBSCD^t-^-r^n&^^^SEl^^^o 
05(i s >f > h54x4 ; E-K«ia©8i«iK:« , r5B&«6fl«J«:¥1Siat?*So 

El 6 (is -f > b^^««©^*M©«Wfctt^«"M«Ift 3 l i lfia"C*S« 

S7(is > h^^mm^mmM^mm^ir^m^^nm^^o 
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sm*x**n*i«ffi*««s loft, is:«»*ftfc* 
s mj£*-r nx^m*&4b&i 2n^n5o pj&nt-^bgp 

1 2 7? lis ^K>^tofeiifciiillftJEilBfll«©7*-w hfc*-3£. pT^fitl-^b 
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ns§ i 7 >f > h ^anau i 3 K^x^^nt^mmmt^x 

£©inJWl 7fcfcWT\ ****** nfcM**«fc#JIMB 
f 7 7 19 K-«f»fc«»*nftft> D/A«»»2 0t^T7tn^ 

^m^tis-7j> 7i/— a^^u 2 uc— K?wfc«Htt*nfe«N' mz^m - urn 

H«!fll*B2 2<flR«-fen*C*Ds JMBfr&JftfeSftfeif^- FfcfclTCx Silt 
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B£^- P«W* 2 2 ti\ SS**- M» s 1 2 c*-^ < W£^e- F fc*&t 
RfHMr5 S 1 3 B Sil^fiH 1 5 b\ $ 5> fcHHft^aMM S13CS 

( 2 ) wais^«?fc*w-s«»s^* 

%-mmm&m <omm. t. vxmm ? % <t a c tit i>£ o 

I tf^^ I nCDifiBU^T-CDtr^ b U-Afc^VvClis I I 0M 

*#3fc*>fctts *OTMW>IBWU:tK IOs BK B2, P3, B4, B5s 
P 6 ©try h U— A*(tt^1*Si^®* J *So 
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CDH^m^SPl 2fcH3V>TgiS*ll«U* b y-AfcMft«£fcfc<«W«IH* 
iOkSS^- FfiHWffi 2 2«s l/-A§Mt5 I I 

i i^^f 1 1 o©witi.7>^A7^-fe^^ > h tt\ mmsmm 
1 0 CD tfy h y— A*aisg<z)t:y h«sa»tt«OTs 1 3 A^qr^a 

■f^bgp 1 2 ti^m-rsci iii-ck D> c©Rl^a^bgP 1 2 tz38^Xffi%n<£7 v 

0MPmtP3, p A&*©&©je#T?Jii&^s*5B©ia 

fc^g-JfS 1 3 C^I®I^f^y77l 9 fcStffi *K 
B&^g^My 7719 C*V>tiS7 U— A**yW* Ct^fefiRl>S4ffl 

dc (««e) ^©***^t-aB**"r*tft»ww»«-^s 1 

iMM^tiM %ftfc>1?fc $m$kWi 0 X fct D Cj&#©»&«©©3M££&8B 1 6 
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X 0 XfcfcD C«d©#Tf**»'&fc«±N ItSflilS^DlE^S^i^t 

■C**o SEIBfcaSifta£*»» 1 6 ttx *jftfllS©DCj^0*(O*ffifl:H:x 4 
fc©3JSl£&*ifc&ft»«ft©D Cj£#©ili3lCg£$l£&<fc5fcfc£*i< , ri^o 

( 2 - 1 ) > h ^n-^itmmommn^m 

EJ2 (A) ~ (D) fciSl^ il~l4CDfM4^KimbT> -Y > h 

i^xmwr z>° ci©>f > h 7^<b£ftfeiiH£© i * s l^*«i*©^ 
(2-i-i)ii (ommm^itjsm 

fc£ (EI 2 (A) ) o 

( 2 - i - 2 ) mi <Dffimm.^fcft& 

SK^aO (spatial prediction) ^t<tDIISWfc«^ 
(El 2 (B) ) o 

J V T i^f b^^Cf o t I^b 1 5 t ^ n y d >^ !±s *^>f ^©ftgifcJ; 
^p^n y^fcHbtfc S^««^^i©^^^fi : b-C^^©m-^'fb^fft> 

(2-1-3)^3 
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(2-1-4) m±<D%M'&^ttJ5& 

iDMWdWS^feS (H2 (D) ) o C©l^*I3©f^tf 

( 2 - 2 ) >r > # nmbm&(DnBn£.J5& 
( 3 ) *mm<Dfeffiz «fc s»f^atw»* 
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M 2 3- * h B Z * V> faWL tf Z * ftX £MSf?£ 7 V - A 0*,> X 

jett r^oj 

m^b-TS c < > ^©? t,©-»;xtt£ffi£1MH£:7 u-a h b-cm^<b 
fM47l/-A^O=&t^ft^t5^®^7^^tov^> ^t£#* 

-A Ut^fttS* ? £ bfc £ «fc *K & * JevMSIB 
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(4) f&(DmM<DJ&ffi 

& © *J£ < jfiffl "T 3 <fc "5 bT % Jli^o 

& n «s ci % % © & £ is < £ £ # 

Si^fb b#n«s ccd#®^ cD*ffi*3tffl"r £ <fc a k br % & w 

<b ( 7l/ -A^b) £ftfciaifeffl»«* mm.?-*) s i ofc**t*i»» 
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OfeV^fc-^TBu &fcfcb£^ftl<D*ll3 (13 2 (A) ) s ^^J^ 
lb (pJMft^fb) ^^HI^Sci^^ibtSFMo^lS^ 
fcTZ%2<D*im (02 (B) ) . DCTtif^b «EiWWfls) fc**** 

tfft3©^3&m^t>^fcft4©4ra (02 (d) ) w-rtifr&m&iQizft 

2 (Dmm& u %ft 3»rifft 4©^©*^ift^fc»t-a«ia«?ia*( | ji^ci 2: t 
ft 3 srfft 4 ©^{3 43 it s gtura-sfc fcitDCT mmft^b * mm <r s <t a 

£ bfe^^ov^T^fe^\ #&i!fll±dftfc:IKe>f\ zottm^vft^fcttfe 

< mm -r & «fc -5 k: bT * &v>o 

«^nfe^J^l/-A^^fflbTVNS«^ RlMm^bgP 1 2 (Ell) fc<fc 

Xi± P t: ^ ^ © e> =^m £ ft a <fc 5 1 bt ^$J!il^ £ BRJE-r § c £ £ 0 n 
^^ffl^S3t©^v^ix-A©m^b^fi : a^^<^t>s *&««ffiH"C 

ia^m^b^s^^^Ts ^^b^^T^^b^nfeia^^-^ c*tut^ 
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m & © «S H 

2. ±fa«»»ttx 

* fe tt< mi *w» :7 1/— a * a«r * ±b i k * * * xif*±b p k * * 

_hfaf^b#5£©3 w-Ap f g^'fb^tife±fBli^7 i -^^^^?>±l3m 
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sne^t: <fc z&m0m<Dmmi&fr<D*t>&.-*<birzm s comm. xt±±fate 2 r 
fc-r * c "fc < s 7 w - a iHrnt- * ±b 1 * * ^ * ami a p 

imm^fbbft^gfcfrfco^TfcJu ftfci&bftv^l©*!!^ qI3£$H§<bk:«fc 
tt^F^fc «fc S^il^iSccDiS«t^cD»m^b-r £fl 3 ©^Ss Xfc*±f3H 2 a 
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